We extend Knuth's 16 Boolean binary logic operators to fuzzy logic and neutrosophic logic binary operators. Then we generalize them to n-ary fuzzy logic and neutrosophic logic operators using the smarandache codification of the Venn diagram and a defined vector neutrosophic law. In such way, new operators in neutrosophic logic/set/probability are built.
= disjoint parts: 0 = the part that does not belong to any set (the complement or negation) 1 = the part that belongs to 1 st set only; 2 = the part that belongs to 2 nd set only; 12 = the part that belongs to 1 st and 2 nd set only; {called Smarandache's codification [1] }.
Shading none, one, two, three, or four parts in all possible combinations will make 2 4 2 2 2 16 = = possible binary operators. We can start using a T norm − and the negation operator. Let's take the binary conjunction or intersection (which is a T norm − ) denoted as ( , ) The fuzzy logic value of each part is: 12 12 P part = = intersection of x and y ; so ( 12) ( , ) 2  1  1 2  2  1 2  1  2  1 2 12, 1, 2, 0 1 k F We define a binary neutrosophic conjunction (intersection) operator, which is a particular case of an N-norm (neutrosophic norm, a generalization of the fuzzy t-norm):
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The neutrosophic conjunction (intersection) operator 
T I F T I F
since we consider in a prudent way T I F ≺ ≺ , where "≺ " means "weaker", i.e. the products i j T I will go to I , i j T F will go to F , and i j I F will go to F (or reciprocally we can say that F prevails in front of I and of T , So, the truth value is 1 2 TT , the indeterminacy value is 1 Or, the reader can consider the order T F I ≺ ≺ , etc. Let's also define the unary neutrosophic negation operator: ( 0) , ,
NL P F F I I I F I F T T T I T F T F T I
Similarly as in our above fuzzy logic work, we now define a binary N conorm ( )( )
We consider as neutrosophic norm of x , where 
, ,
which is the neutrosophic norm ( )
T T T I T F I I IF F F
, , These 16 neutrosophic binary operators are approximated, since the binary N-conorm gives an approximation because of 'indeterminacy' component.
Tri-nary Fuzzy Logic and Neutrosophic Logic Operators
In a more general way, for 2 
1, 0
1, 0 , 1
We consider the particular case defined by tri-nary conjunction fuzzy operator: 1  2  2  3  3  1 2  1  2  1 2  3  3 , , , , , 
We thus get the fuzzy truth-values as follows: (1 ) (1 ) ( 0) (1 )(1 )(1 ) 1 and w , such that each product has at least a i z factor and at least j w factor, and each product has exactly k factors where each factor is a different vector component of z or of w . Similarly if we multiply three vectors: 
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For the case when indeterminacy I is not decomposed in subcomponents {as for example I P U = ∪ where P =paradox (true and false simultaneously) and U =uncertainty (true or false, not sure which one)}, the previous formulas can be easily written using only three components as: 
Neutrophic Logic Operators
Let's consider the neutrophic logic cricy values of variables , , x y z (so, for 3 n = ) ( ) 
We take the same Venn Diagram for 3 n = . So,
and similarly
For shorter and easier notations let's denote ( 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 , , 
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n-ary Fuzzy Logic and Neutrosophic Logic Operators
We can generalize for any integer 2 n ≥ .
The Venn Diagram has Hence, for fuzzy logic we have: 
Conclusion:
A generalization of Knuth's Boolean binary operations is presented in this paper, i.e. we present n-ary Fuzzy Logic Operators and Neutrosophic Logic Operators based on Smarandache's codification of the Venn Diagram and on a defined vector neutrosophic law which helps in calculating fuzzy and neutrosophic operators.
Better neutrosophic operators than in [2] are proposed herein.
